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ABSTRACT : PURPOSE: To provide a positioning device on which a positioning mechanism having 
necessary accuracy can be provided in a small space without returning a wafer stage to 
the original point in a wafer positioning device. 

CONSTITUTION: The positioning device is provided with spheres 1 to 4, which support a 
wafer 18 and provided at equal distance from the orthogonally intersecting biaxial 
intersection, pulleys 5 to 8 which are rotatory driven by motors 9 to 12, and sensors 13 to 
16 which are covered by the circumference of the wafer and provided on two axes. Also, a 
control device, which controls the rotation of the motors 9 to 12 by the position of the wafer 
1 8 detected by the covered part of the sensors 13 to 1 6 covered by the wafer, is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1] solid sphere (1, 2, 3 5 4) which supported the wafer (18) and prepared it respectively on these 2 shafts at the 
equal distance from the intersection of two shafts which intersect perpendicularly This solid sphere (1, 2, 3, 4) The 
pulley by which contacts, respectively and a rotation drive is carried out by the motor (9, 10, 1 1, 12) (5, 6, 7, 8), sensor 
(13, 14, 15, 16) respectively formed on these 2 shafts at the equal distance from the intersection of two shafts which are 
covered with the perimeter of said wafer (18) and intersect perpendicularly Said sensor covered with said wafer (18) 
(13, 14, 15, 16) The control unit which controls rotation of said motor (9, 10, 1 1, 12) by the location of said wafer (18) 
detected by the covering part (17), The pointing device characterized by providing. 

[Claim 2] It is a sensor (13a, 13b) to the both sides of said sensor (13) which detect the location of the orientation flat of 
said wafer (18) in a pointing device according to claim 1. Pointing device characterized by providing. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the pointing device of a wafer. In the production process of a 
semiconductor device, before throwing a wafer into the manufacturing installation of a semiconductor device, to 
position to a position is required. 

[0002] As positioning, there are positioning of the X-axis and the Y-axis which make the core of the stage of equipment 
and the core of a wafer in agreement, and theta shaft positioning which positions the orientation flat (it is called O.F. for 
short below) of a wafer in the predetermined direction. 

[0003] The core of a wafer and the core of the stage of equipment are made in agreement from the above situations, and 

the pointing device which can position the direction of O.F. in the predetermined direction is demanded. 

[0004] 

[Description of the Prior Art] Drawing 7 explains the conventional pointing device to a detail. Drawing 7 is drawing 
showing the outline structure of the conventional pointing device. 

[0005] The conventional pointing device consists of X-Y stage 21 which positions the core of the stage of the 

equipment which processes a wafer 1 8 as shown in drawing 7 , and the core of a wafer 1 8, a rolling mechanism 22 

which positions the direction of O.F. of a wafer 18 in the predetermined direction, and a wafer stage 23. 

[0006] When deciding the location of a wafer 1 8 with such a positioning device, X-Y stage 21 is moved and zero return 

is made to perform so that the wafer stage 23 in the location where X-Y stage 21 moved to the X-axis and Y shaft 

orientations, and shifted from the core of X-Y stage 21 first may be come to the core of X-Y stage 21. 

[0007] Zero return of X-Y stage 21 is carried out for securing the movement magnitude of X-Y stage 21 as [ position / 

at the core of X-Y stage 21 / the core of a wafer 18], when the location of the wafer 1 8 carried in the wafer stage 23 has 

shifted extremely. 

[0008] After carrying a wafer 18 on the wafer stage 23 returned to the zero next, the core of a wafer 18 moves X-Y 
stage 21 so that it may come to the core of the stage of the equipment which will process a wafer 1 8 from now on. 
[0009] Thus, after making in agreement the core of a wafer 18, and the core of the stage of the equipment which will 
process a wafer 18 from now on, a rolling mechanism 22 is rotated so that the direction of O.F. of a wafer 18 may come 
in the predetermined direction. 

[0010] Since detection of the zero return of X-Y stage 21 is performed in the core of a pointing device, a sensor must be 
formed in the core of a pointing device and the sensor which detects the location of a wafer 18 must be formed in the 
periphery of a wafer 18. 
[0011] 

[Problem(s) to be Solved by the Invention] In the conventional pointing device explained above, since the sensor which 
the X-Y stage of a pointing device must be returned to a zero, and detects zero return, and the sensor which detects the 
location of a wafer had to be separately formed when a wafer was carried newly, there was a trouble that it was difficult 
to prepare the positioning device of a desired precision in a small tooth space. 

[0012] This invention aims at offer of the pointing device which becomes possible [ preparing the positioning device of 
a required precision in a small tooth space ] without returning a wafer stage to a zero from the above situations. 
[0013] 

[Means for Solving the Problem] The solid sphere which the pointing device of this invention supported the wafer and 
was respectively prepared on these 2 shafts at the equal distance from the intersection of two shafts which intersect 
perpendicularly, The pulley by which contacts this solid sphere, respectively and a rotation drive is carried out by the 
motor, At the equal distance from the intersection of two shafts which are covered with the perimeter of this wafer and 
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' intersect perpendicularly It constitutes so that the control section which controls rotation of this motor by the location of 
this wafer detected by the covering part of this sensor covered with this wafer in the positioning device which consists 
of a sensor respectively formed on these 2 shafts may be provided. 
[0014] 

[Function] Namely, a wafer is supported by the solid sphere respectively prepared on these 2 shafts in this invention at 
the equal distance from the intersection of two shafts which intersect perpendicularly. By a sensor's detecting the 
location of a wafer, rotating a motor using a control unit, and rotating a solid sphere by the pulley currently fixed to the 
motor shaft It becomes possible by making the X-axis and Y shaft orientation carry out straight-line migration of the 
wafer, or carrying out inverse rotation of this solid sphere to rotate that core for a wafer as a shaft, and to make O.F. in 
agreement in the predetermined direction. 
[0015] 

[Example] Drawing 1 - drawing 6 explain one example of this invention to a detail below. Drawing in which the top 
view of the pointing device of one example according [ drawing 1 ] to this invention and drawing 2 show the X-X cross- 
section view Fig. of drawing 1 , and drawing 3 shows the relative-position relation between the wafer before positioning 
and a sensor, drawing in which drawing 4 shows the relative-position relation between the wafer after positioning and a 
sensor, the perspective view in which drawing 5 shows the condition of a wafer in position, and drawing 6 are the 
schematics showing connection of the control network of a pointing device. 

[0016] four solid spheres which formed the wafer 18 respectively on these 2 shafts at the equal distance from the 
intersection of two shafts which intersect perpendicularly - 1, 2, 3, and 4 It appears upwards, in practice, the wafer 18 - 
a solid sphere -1,2, 3, and 4 Although the dotted line should illustrate since it is not visible, it is displayed as the 
continuous line that it illustrates in drawing 1 . 

[0017] These solid sphere 1, and 2, 3 and 4 They are pulleys 5, 6, 7, and 8, respectively. It is in contact with the 
perimeter and they are pulleys 5, 6, 7, and 8. It rotates. The revolving shafts 9a, 10a, 1 la, and 12a of motors 9, 10, 11, 
and 12 are pulleys 5, 6, 7, and 8, respectively. It is inserted and fixed to the hole. 

[0018] Sensors 13, 14, 15, and 16 which can detect the perimeter of a wafer 18 It is respectively prepared on these 2 
shafts at the equal distance from the intersection of two shafts which intersect perpendicularly, these sensors - 50dpi 
since it constitutes from the above photosensor array - the resolution « about 0.5mm it is — input selector 17e of a 
control unit which explains later the number of the photo detectors covered with the wafer 18 It can count now. 
[00 19] drawing 2 - the X-X cross-section view Fig. of drawing 1 - it is - a solid sphere - if 2 and solid sphere 4 are 
rotated in the direction of an arrow head, it is possible to move a wafer 18 in the direction of an arrow head, in this case, 
although solid sphere 1 and solid sphere 3 are rotated with a wafer 18 by the direction of an arrow head, it is shown in 
drawing 1 — as - a solid sphere - he is trying to slip in the contact section with the pulley 5 and pulley 7 in contact with 
1 and solid sphere 3 

[0020] If hard flow is made to rotate solid sphere 2 and solid sphere 4, it is possible to rotate a wafer 18 centering on the 
core of a wafer 18. this case — a solid sphere « although 1 and solid sphere 3 are rotated by hard flow with a wafer 1 8 — 
a solid sphere — he is trying to slip in the contact section with the pulley 5 and pulley 7 in contact with 1 and solid 
sphere 3 

[0021] The relation between a wafer 18 and a sensor is explained below. The number of the photo detectors covered 
with the wafer 18 of a sensor 13 and a sensor 15 as the relation between the wafer 18 when the core of a wafer 18 has 
shifted from the core of a pointing device, a sensor 13, and a sensor 15 is shown in drawing 3 differs. 
[0022] In such a case, if a wafer 1 8 is moved rightward in drawing as mentioned above, as shown in drawing 4 , it will 
become possible to make equal the number of the photo detectors covered with the wafer 18 of a sensor 13 and a sensor 
15, and positioning of this direction will be completed. 

[0023] Subsequently, if the number of the photo detectors similarly covered with the wafer 18 of a sensor 14 and a 
sensor 16 in the relation between a sensor 14 and a sensor 16, and a wafer 18 is made equal, positioning of this direction 
will also be completed and it will become possible to make in agreement the core of a wafer 18 and the core of a 
pointing device. 

[0024] thus, the perspective view in the condition of having made the core in agreement - drawing 5 (a) it is . In 
positioning O.F. of a wafer 18 in the location of a sensor 13 The number of the photo detectors covered with the wafer 
18 of a sensor 14, a sensor 15, and a sensor 16 as shown in drawing 5 (b) is equal. The number of the photo detectors 
covered with the wafer 18 of a sensor 13 is O.F. 18a from the number of the photo detectors with which other sensors 
are covered with the wafer 18. If it is made only for the number equivalent to the height of radii to decrease It is O.F. 18a 
to the location of a sensor 13. It becomes possible to position. 

[0025] This O.F. 1 8a When the precision of positioning wants to improve Drawing 5 (c) It is O.F. 1 8a of the both sides 
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of a sensor 13 so that it may be shown. It is sensor 13a within the limits of die length. Sensor 13b It prepares. A sensor 
13 and sensor 13a It reaches. Sensor 13b If it is made for the number of the photo detectors covered with a wafer 18 to 
become equal, it is possible to perform highly precise positioning of a wafer 18. 

[0026] It is input selector 17e about the number of the photo detectors covered with the wafer 18 of a sensor as shown in 
drawing 6 when rotating a solid sphere by the motor and the pulley. It is possible to input, to operate the pulse motor 
drivers 17a, 17b, 17c, and 17d (for it to be hereafter called a P.M. driver for short) using a control device 17, to rotate 
motors 9, 10, 1 1, and 12, and to position a wafer 18. 

[0027] Thus, it becomes possible without preparing a positioning device in the core of a wafer, since a sensor can detect 
the relative position of a sensor and a wafer, a motor can be rotated with a control unit, a solid sphere can be rotated by 
the pulley and a wafer can be positioned to form a pointing device in a small tooth space. 
[0028] 

[Effect of the Invention] According to this invention, there is an advantage which becomes possible [ preparing the 
positioning device of a required precision in a small tooth space ] with the pointing device of very easy structure, and 
offer of the remarkable pointing device which can expect the effectiveness of economical and the improvement in 
dependability is possible so that clearly from the above explanation. 
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TECHNICAL FIELD 

[Industrial Application] This invention relates to the pointing device of a wafer. In the production process of a 
semiconductor device, before throwing a wafer into the manufacturing installation of a semiconductor device, to 
position to a position is required. 

[0002] As positioning, there are positioning of the X-axis and the Y-axis which make the core of the stage of equipment 
and the core of a wafer in agreement, and theta shaft positioning which positions the orientation flat (it is called O.F. for 
short below) of a wafer in the predetermined direction. 

[0003] The core of a wafer and the core of the stage of equipment are made in agreement from the above situations, and 
the pointing device which can position the direction of O.F. in the predetermined direction is demanded. 
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PRIOR ART 



[Description of the Prior Art] Drawing 7 explains the conventional pointing device to a detail. Drawing 7 is drawing 
showing the outline structure of the conventional pointing device. 

[0005] The conventional pointing device consists of X-Y stage 21 which positions the core of the stage of the 

equipment which processes a wafer 18 as shown in drawing 7 , and the core of a wafer 18, a rolling mechanism 22 

which positions the direction of O.F. of a wafer 1 8 in the predetermined direction, and a wafer stage 23. 

[0006] When deciding the location of a wafer 18 with such a positioning device, X-Y stage 21 is moved and zero return 

is made to perform so that the wafer stage 23 in the location where X-Y stage 21 moved to the X-axis and Y shaft 

orientations, and shifted from the core of X-Y stage 21 first may be come to the core of X-Y stage 21 . 

[0007] Zero return of X-Y stage 21 is carried out for securing the movement magnitude of X-Y stage 21 as [ position / 

at the core of X-Y stage 21 / the core of a wafer 18 ], when the location of the wafer 18 carried in the wafer stage 23 has 

shifted extremely. 

[0008] After carrying a wafer 18 on the wafer stage 23 returned to the zero next, the core of a wafer 18 moves X-Y 
stage 21 so that it may come to the core of the stage of the equipment which will process a wafer 1 8 from now on. 
[0009] Thus, after making in agreement the core of a wafer 18, and the core of the stage of the equipment which will 
process a wafer 18 from now on, a rolling mechanism 22 is rotated so that the direction of O.F. of a wafer 18 may come 
in the predetermined direction. 

[0010] Since detection of the zero return of X-Y stage 21 is performed in the core of a pointing device, a sensor must be 
formed in the core of a pointing device and the sensor which detects the location of a wafer 18 must be formed in the 
periphery of a wafer 18. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, there is an advantage which becomes possible [ preparing the 
positioning device of a required precision in a small tooth space ] with the pointing device of very easy structure, and 
offer of the remarkable pointing device which can expect the effectiveness of economical and the improvement in 
dependability is possible so that clearly from the above explanation. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] In the conventional pointing device explained above, since the sensor which 
the X-Y stage of a pointing device must be returned to a zero, and detects zero return, and the sensor which detects the 
location of a wafer had to be separately formed when a wafer was carried newly, there was a trouble that it was difficult 
to prepare the positioning device of a desired precision in a small tooth space. 

[0012] This invention aims at offer of the pointing device which becomes possible [ preparing the positioning device of 
a required precision in a small tooth space ] without returning a wafer stage to a zero from the above situations. 
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MEANS 



[Means for Solving the Problem] The solid sphere which the pointing device of this invention supported the wafer and 
was respectively prepared on these 2 shafts at the equal distance from the intersection of two shafts which intersect 
perpendicularly, The pulley by which contacts this solid sphere, respectively and a rotation drive is carried out by the 
motor, At the equal distance from the intersection of two shafts which are covered with the perimeter of this wafer and 
intersect perpendicularly It constitutes so that the control section which controls rotation of this motor by the location of 
this wafer detected by the covering part of this sensor covered with this wafer in the positioning device which consists 
of a sensor respectively formed on these 2 shafts may be provided. 
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OPERATION 



[Function] Namely, a wafer is supported by the solid sphere respectively prepared on these 2 shafts in this invention at 
the equal distance from the intersection of two shafts which intersect perpendicularly. By a sensor's detecting the 
location of a wafer, rotating a motor using a control unit, and rotating a solid sphere by the pulley currently fixed to the 
motor shaft It becomes possible by making the X-axis and Y shaft orientation carry out straight-line migration of the 
wafer, or carrying out inverse rotation of this solid sphere to rotate that core for a wafer as a shaft, and to make O.F. in 
agreement in the predetermined direction. 
[0015] 
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EXAMPLE 



[Example] Drawing 1 - drawing 6 explain one example of this invention to a detail below. Drawing in which the top 
view of the pointing device of one example according [ drawing 1 ] to this invention and drawing 2 show the X-X cross- 
section view Fig. of drawing 1 , and drawing 3 shows the relative-position relation between the wafer before positioning 
and a sensor, drawing in which drawing 4 shows the relative-position relation between the wafer after positioning and a 
sensor, the perspective view in which drawing 5 shows the condition of a wafer in position, and drawing 6 are the 
schematics showing connection of the control network of a pointing device. 

[0016] four solid spheres which formed the wafer 18 respectively on these 2 shafts at the equal distance from the 
intersection of two shafts which intersect perpendicularly -1,2, 3, and 4 It appears upwards, in practice, the wafer 18 — 
a solid sphere -1,2, 3, and 4 Although the dotted line should illustrate since it is not visible, it is displayed as the 
continuous line that it illustrates in drawing 1 . 

[0017] These solid sphere 1, and 2, 3 and 4 They are pulleys 5, 6, 7, and 8, respectively. It is in contact with the 
perimeter and they are pulleys 5, 6, 7, and 8. It rotates. The revolving shafts 9a, 10a, 11a, and 12a of motors 9, 10, 1 1, 
and 12 are pulleys 5, 6, 7, and 8, respectively. It is inserted and fixed to the hole. 

[0018] Sensors 13, 14, 15, and 16 which can detect the perimeter of a wafer 18 It is respectively prepared on these 2 
shafts at the equal distance from the intersection of two shafts which intersect perpendicularly, these sensors - 50dpi 
since it constitutes from the above photosensor array - the resolution - about 0.5mm it is - input selector 17e of a 
control unit which explains later the number of the photo detectors covered with the wafer 18 It can count now. 
[0019] drawing 2 ~ the X-X cross-section view Fig. of drawing 1 — it is — a solid sphere - if 2 and solid sphere 4 are 
rotated in the direction of an arrow head, it is possible to move a wafer 1 8 in the direction of an arrow head, in this case, 
although solid sphere 1 and solid sphere 3 are rotated with a wafer 1 8 by the direction of an arrow head, it is shown in 
drawing 1 « as - a solid sphere - he is trying to slip in the contact section with the pulley 5 and pulley 7 in contact with 
1 and solid sphere 3 

[0020] If hard flow is made to rotate solid sphere 2 and solid sphere 4, it is possible to rotate a wafer 1 8 centering on the 
core of a wafer 18. this case - a solid sphere — although 1 and solid sphere 3 are rotated by hard flow with a wafer 1 8 — 
a solid sphere - he is trying to slip in the contact section with the pulley 5 and pulley 7 in contact with 1 and solid 
sphere 3 

[0021] The relation between a wafer 18 and a sensor is explained below. The number of the photo detectors covered 
with the wafer 18 of a sensor 13 and a sensor 15 as the relation between the wafer 18 when the core of a wafer 18 has 
shifted from the core of a pointing device, a sensor 13, and a sensor 15 is shown in drawing 3 differs. 
[0022] In such a case, if a wafer 18 is moved rightward in drawing as mentioned above, as shown in drawing 4 , it will 
become possible to make equal the number of the photo detectors covered with the wafer 18 of a sensor 13 and a sensor 
15, and positioning of this direction will be completed. 

[0023] Subsequently, if the number of the photo detectors similarly covered with the wafer 1 8 of a sensor 14 and a 
sensor 16 in the relation between a sensor 14 and a sensor 16, and a wafer 18 is made equal, positioning of this direction 
will also be completed and it will become possible to make in agreement the core of a wafer 18 and the core of a 
pointing device. 

[0024] thus, the perspective view in the condition of having made the core in agreement - drawing 5 (a) it is . In 
positioning O.F. of a wafer 18 in the location of a sensor 13 The number of the photo detectors covered with the wafer 
18 of a sensor 14, a sensor 15, and a sensor 16 as shown in drawing 5 (b) is equal. The number of the photo detectors ' 
covered with the wafer 18 of a sensor 13 is O.F. 18a from the number of the photo detectors with which other sensors 
are covered with the wafer 18. If it is made only for the number equivalent to the height of radii to decrease It is O.F. 18a 
to the location of a sensor 13. It becomes possible to position. 
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* [0025] This O.F.I 8a When the precision of positioning wants to improve Drawing 5 (c) It is O.F.I 8a of the both sides 
of a sensor 13 so that it may be shown. It is sensor 13a within the limits of die length. Sensor 13b It prepares. A sensor 
13 and sensor 13a It reaches. Sensor 13b If it is made for the number of the photo detectors covered with a wafer 18 to 
become equal, it is possible to perform highly precise positioning of a wafer 18. 

[0026] It is input selector 1 7e about the number of the photo detectors covered with the wafer 1 8 of a sensor as shown in 
drawing 6 when rotating a solid sphere by the motor and the pulley. It is possible to input, to operate the pulse motor 
drivers 17a, 17b, 17c, and 17d (for it to be hereafter called a P.M. driver for short) using a control device 17, to rotate 
motors 9, 1 0, 1 1 , and 1 2, and to position a wafer 18. 

[0027] Thus, it becomes possible without preparing a positioning device in the core of a wafer, since a sensor can detect 
the relative position of a sensor and a wafer, a motor can be rotated with a control unit, a solid sphere can be rotated by 
the pulley and a wafer can be positioned to form a pointing device in a small tooth space. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view of the pointing device of one example by this invention, 
[Drawing 2] The X-X cross-section view Fig. of drawing 1 , 

[Drawing 3] Drawing showing the relative-position relation between the wafer before positioning, and a sensor, 
[Drawing 4] Drawing showing the relative-position relation between the wafer after positioning, and a sensor, 
[Drawing 5] The perspective view showing the condition of a wafer in position, 
[Drawing 6] Schematics showing connection of the control network of a pointing device, 
Prawing 7] Drawing showing the outline structure of the conventional pointing device, 
[Description of Notations] 

1, 2, 3, and 4 A solid sphere, and 5, 6, 7 and 8 For a pulley, and 9, 10, 1 1 and 12, a motor, and 9a, 10a, 1 la and 12a are 
a revolving shaft, and 13, 13a, 13b, 14, 15 and 16. A sensor and 17 are a control device and 17a, 17b, 17c, and 17d. A 
P.M. driver and 17e An input selector and 18 are a wafer, 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 6] 
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